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Editorial 


THF PAST YEAR—1941 


THE eventful year 1941 has gone and we enter a new year filled with 
hope and confidence. In spite of difficulties and disorganisation, contributors 
have continued to prepare articles for scientific journals, with the result that, 
in company with the various periodicals, the Veterinary Journal has continued 
to appear each month, though at times later than has been the custom in 
the past. 

It is of interest at this time to refer to some of the subjects which have 
been dealt with in the various numbers. It is noteworthy that diseases of 
cattle have been the subject of a number of original articles. Cattle were 
never so important to the well-being of the country than they are to-day. 
The importance of controlling their diseases has been pointed out on several 
occasions during the year by editorial comment. The subject of tuberculosis 
has been discussed from several angles in the various articles. The aspects 
range from methods of cultivating the causal organism, testing with tuberculin 
and a new type of tuberculin syringe to the resistance to infection of different 
breeds of cattle in the Tropics. Truly tuberculosis is of first-rate importance 
and the more knowledge we gain on its pathogenesis, diagnosis and control, the 
more shall we be in a position to control its spread and eliminate the infection 
from our herds. Johne’s disease has been dealt with mainly from the point 
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of view of diagnosis. Reputed biological methods using the intraperitoneal 
injection of small animals were tried out but did not stand up to controlled 
tests. The use of johnin with special reference to the standardisation of the 
product was described; the results are of much value and importance and 
point the way to a method which we believe will lead to satisfactory results. 
The standardisation of biological products, preventive, therapeutic and diag- 
nostic, is a subject which must receive much more attention in order that the 
veterinary profession will have in its hands materials on which reliance can be 
placed with confidence. Mastitis also received attention. An outbreak of 
white scour in calves caused by bacterium enteritidis var. Dublin formed the 
subject of an article in which the characters of the infecting organism received 
due attention. Articles on sterility and infertility have also found a place. 
One article dealt with the subject in a general manner while another described 
trichomoniasis in cattle with special reference to the use of the agglutination 
test as a method of diagnosing the presence of that disease in breeding herds. 
Shorter articles have been published on a variety of subjects dealing with 
diseases of cattle, all of which, we believe, will have proved of interest to our 
readers. 

The outstanding article on pigs dealt with chronic focal interstitial hepatitis 
in which the stages of parasites have been shown to be the cause of the 
well-known “ white spot.” A further subject of fundamental importance is 
swine influenza ; abstracts of articles from scientific journals were published. 

Poultry diseases have also been the subject of a number of articles. 
Disease following errors in diet is exampled by the article on riboflavin 
deficiency, while a respiratory disease in chicks, probably associated with the 
presence of a filterable virus, is the example of an infectious condition. 
Diseases and illnesses of dogs and cats have also received due consideration. 

We have also published articles on the chemical aspect of the causal agents 
of disease and chemotherapeutic agents now being largely used in treatment. 
Again, minerals either in excess or in deficient amounts are known to be the 
cause of disease in animals. From time to time articles dealing with deficiencies 
have been published ; an outstanding example is deficiency of copper in “ sway- 
back” in lambs. During the past year an article was published on Teart 
pastures—an example of a mineral in excess in the soil and in excess in the 
herbage, causing symptoms of disease in animals. 

With the aid of abstracts of current literature we hope we have been able 
to give our readers a fairly comprehensive view of the advances in veterinary 
science during the past year. 

It is gratifying that research into the cause and prevention of diseases of 
livestock is being; steadily pursued and that veterinary surgeons are playing 
their part in the great effort. 
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THE TEART PASTURES OF SOMERSET 


By W. R. MUIR 
Biochemist, Department of Animal Husbandry, 
Royal Veterinary College, London 


Ir is well known that young, rapidly-growing grass possesses laxative 
properties which are responsible for the seasonal attacks of diarrhoea commonly 
observed in grazing cattle. It is also known that these particular qualities of 
immature grass vary somewhat with the wetness of the season and the nature 
of the land. Thus, some pastures never cause more than a mild degree of 
“looseness,” whereas others may be too “ strong” for young cattle to thrive 
and make progress on them. Wet seasons everywhere increase the tendency to 
diarrhoea and cattle do not “do” so well as in moderately dry years. ’ 

Young grass is rich in water and mineral elements, particularly potassium, 
and, for ruminants, it is a concentrated food relatively poor in non-digestible 
fibre. The precise reason, however, for its laxativeness does not appear to have 
been ascertained. Whatever may be the cause, the diarrhoea which young grass 
induces in cattle seldom gives rise to concern. Three reasons may be advanced 
for this attitude: Firstly, scouring can easily be prevented by feeding a little 
dry food and by limiting the time allowed for grazing; secondly, the diarrhoea 
is usually temporary and passes off as the grass becomes less immature ; and 
thirdly, the animals suffer no marked impairment of health, although they may 
not thrive at their best. 

In marked contrast to this seasonal type of diarrhoea is the intense and 
persistent scouring, which is liable to affect all classes of cattle on certain 
pastures in Somerset. The pastures are said to be “teart” or “tart” and 
they are to be found on a large part of central Somerset and on smaller areas 
in the north of the county. The capacity of these pastures to scour and to 
cause serious ill-health in cattle has been known for more than a hundred 
years, but the cause of the disease and the means for its prevention and cure 
have been discovered only in the last five years. The teartness or scouring 
properties of these Somerset pastures is due to the natural occurrence of 
molybdenum in the soil and herbage, and the diarrhoea which this element sets 
up in cattle can be cured or prevented by the daily administration of two 
grams (30 grains) of copper sulphate to an adult animal. 

The purpose of this article is to provide veterinary readers with a general 
account of the Teart Pastures and with the results so far obtained in researches 
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on the important problems presented by these pastures. The account is based 
mainly on two publications “ 2) to which the reader is referred for fuller 
details. 

In a paper® read in 1935, the present author gave an analysis of the 
teart problem as it then stood. The hypothesis was advanced that the soils 
of teart pastures contained small but dangerous quantities of an element which 
is absorbed by plants, and which, by the cumulative effects of constant ingestion, 
will finally produce super-purgation in cattle, but less serious symptoms in 
other livestock. 

Spectographic examinations carried out in the laboratories of Imperial 
Chemical Industries (Metals), Ltd., revealed the presence of unusual amounts 
of molybdenum in samples of soil and herbage from teart pastures. 

Since 1937, Dr. S. J. Watson and colleagues at the Jealott’s Hill Research 
Station have carried on the experimental studies of the teart pastures and they 
have published a preliminary account of their work in a bulletin®) issued in 
March, 1940. The experiments described in the bulletin demonstrate conclu- 
sively that molybdenum in the herbage is responsible for the scouring in cattle 
on teart pastures and that the action of this element can be arrested by the 
administration of copper sulphate. The major conditions governing the absorp- 
tion of molybdenum from the soil by grasses and clovers have also been 
elucidated, and on the basis of results so far obtained, the authors of the 
bulletin have made suggestions for the management of teart pastures which 
are designed to keep the teartness of the herbage at a minimum. 


The Effects of Teart Pastures on Grazing’ Animals 

The intensity of the diarrhcea in cattle on teart land varies with the 
pasture and the season, and, to a less extent, with the constitution of the 
animal, so that all stages of the condition, from mild looseness to severe 
scouring, can be observed. At its worst stage, the feces are expelled intermit- 
tently in a thin, continuous stream, and the affected animals get into a filthy 
state. They move in a dull, listless manner, develop harsh, staring coats and 
suffer seriously in weight and condition. If left on the teart pasture, the 
animals would become completely emaciated and eventually die. The affected 
animals probably suffer from a considerable degree of anemia, since the 
mucous membranes of the eye and mouth are extremely pale and anemic. 
Even when the diarrhoea is relatively mild and scarcely worthy of comment, 
cattle on teart land never present a thrifty appearance. 

The feeding of large amounts of dry food, e.g., cotton seed cake, reduces 
the scouring but does not entirely prevent the deterioration in health, which 
continues to exist so long as the animals remain on teart land. On the other 
hand, removal to sound pasture enables affected cattle to make gradual and 
sometimes even prompt recovery without special treatment. 
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All kinds of cattle are susceptible to the disease, but, as might be expected, 
milking cows and young stock are the worst sufferers. Milk yields are rela- 
tively poor on teart land and they fall rapidly when cows commence to scour. 
Significant differences in breed susceptibility have not been demonstrated, and 
it seems that the degree of resistance offered by an animal is determined 
largely by its individual constitution and condition. On the worst teart pastures 
no animal remains unaffected for long and the entire herd is usually scouring 
after a few days’ grazing in spring or autumn. Red and black cattle appear 
particularly susceptible on account of a striking change of coat colour which 
these animals frequently exhibit. Red cattle turn to muddy yellow and black 
beasts become rust coloured. (This change of coat colour may be observed in 
cattle suffering from other forms of chronic poisoning.) In general, cattle 
reared and maintained on farms with teart land scour more readily than 
animals freshly brought in from sound farms. The success attending efforts 
to breed and rear calves on teart farms seem to be determined largely by the 
proportion of sound pasture on each farm. 

One of the most striking and difficult problems presented by the teart 
pastures is the comparatively low degree of susceptibility and even apparent 
immunity of other species of farm animals. Outwardly, at least, sheep are 
far less affected than cattle, since they show little tendency to scour on the 
majority of teart pastures. On very teart land, however, sheep definitely do 
not thrive and they carry dirty tails, although parasitic infestation is usually 
negligible. 

Horses and pigs are reported to be unaffected by teart pastures, but, so 
far as the writer is aware,*precise experiments to settle this point have not 
been carried out. It has to be borne in mind that pigs are fed largely on 
cereals and other concentrated foods, and, similarly, that horses are fed mainly 
on hay and concentrates because they are usually kept working. Neither 
species, therefore, will normally obtain any large part of its food by grazing. 
It is probably true that these animals would not react by scouring on teart land 
and, therefore, if any detrimental effects did exist, they would be less obvious 
than those in cattle. The observation of one farmer, that horses develop 
swollen leg joints when /eft on teart pasture, suggests one possible way in 
which horses may be affected by chronic poisoning with molybdenum. 


Teart Pastures 

Teart pastures vary considerably in appearance. Since only limited periods 
of grazing are possible between April and November, most teart land is 
hayed and grazed very little in spring and autumn. This kind of management 
tends to favour the development of a botanically good sward, so that some 
teart pastures appear to be far too good to deserve the bad reputation attached 
to them. Many teart fields, however, tend to be in a low state of fertility, 
probably owing to the repeated taking of hay crops and the non-return of 


| | 


390 THE VETERINARY JOURNAL 


plant nutrients in the form of manures, since the latter are generally considered 
to increase teartness. 

The degree of teartness also varies widely. Some pastures are so teart 
that they cause scouring throughout the grazing season, but the majority are 
less teart and usually cause severe scouring only in the autumn when the 
aftermath is making rapid growth. Climatic conditions exert a decided 
influence on teartness, so that, in certain years, scouring is scarcely reported, 
whereas, in other years, it is widespread and serious. Warmth and ample, but 
not excessive, rainfall seem to provide the weather conditions necessary for 
teartness to develop to its maximum on any given field. By contrast, all teart 
land loses its scouring properties after two or three frosts and, consequently, 
it can be safely grazed during the winter months. Unfortunately, this is the 
time of the year when the herbage is mainly dead and at its lowest nutritive 
value. 

Lime and basic fertilisers, such as basic slag, bone meal and nitrate of 
soda, definitely increase teartness and, since these fertilisers were once the 
commonest, their action is probably responsible for the opinion widely held 
among farmers that manuring increases teartness. It is now known, however, 
that sulphate of ammonia and, possibly, similar fertilisers with a tendency to 
make the soil acid, does not increase teartness. 

Hay from teart land is usually regarded as safe and, although when well 
made it may cause some looseness, it seldom causes scouring. 


Geographical Situation of Teart Pastures 
‘In central Somerset, the teart pastures are formed within the area bounded 
by the towns and hamlets of Shepton Mallet, Evercreech, Sparkford, Ilchester, 
Hatch Beauchamp, Langport and Glastonbury, with a broad strip of land 
running along the northern side of the Polden Hills from Walton to Cossing- 
ton. Isolated areas occur farther north at Meare, Mark and Dundry Hill. 


Teart Soils 

More precisely, teart pastures occur only on soils derived from the 
geological formation known as the Lower Lias (or Blue Lias) in Somerset. 
This formation is unique in being relatively rich in molybdenum, whereas, in 
Glamorgan, it contains very little molybdenum and does not give rise to teart 
soils. The Lower Lias also gives rise to soils in parts of North Gloucester- 
shire and Warwickshire, where scouring pastures are also said to occur. 
Reports, however, do not suggest that the trouble is serious and, so far, 
investigations have not been extended to these counties. 

In Somerset, the Lower Lias soils are tenacious blue-grey or iiecaibias 
grey clays. The surface layers contain 10 to 100 parts per million of 
molybdenum* and the concentration increases with depth down to the parent 


* Equivalent to 20 to 200 lb. of molybdenum per acre in the top nine inches of soil. 
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rock. The latter observation is important, since it indicates that molybdenum 
does not tend to accumulate in the surface soil, where it is most harmful. | 

Teartness depends, however, not only on the molybdenum content of the 
soil, but also on the calcium carbonate content and the reaction of the soil. 
An alkaline reaction favours the absorption of molybdenum by plants, whereas, 
if the surface soil is acid, the pasture is not teart, even though the molybdenum 
content of the soil may be fairly high. Soils derived directly from the Lower 
Lias are relatively rich in molybdenum, calcareous and alkaline in reaction. 
They are usually very teart. On the other hand, soils derived indirectly from 
this formation, that is, from alluvial or water-borne deposits of Lower Lias 
material may or may not be teart, according as to whether or not they contain 
calcium carbonate. 

The mapping of teart pastures in conjunction with a scientific soil survey 
of the Lower Lias in Somerset has been in progress for about ten years, and, 
so far, more than 75,000 acres have been accurately surveyed and classified. 
Of this acreage, approximately one-third is teart. Eventually maps will be 
available showing the distribution and characteristics of all teart soils. 


Molybdenum Content of Teart Pasture Herbage 
Teart herbage contains 20 to 100 parts per million of molybdenum in the 
dry matter, whereas herbage from nearby non-teart fields usually contains less 
than five parts per million of molybdenum. 
Table I shows the monthly variation in the molybdenum content of teart 


herbage between April and December, and it also gives the maximum and 
minimum values recorded for each month over a period of three years at one 
very teart centre. The table is constructed from data given in the Jealotts 
Hill Bulletin. 


TABLE I 


Water-soluble 
Month Total Molybdenum Molybdenum 
(p.p.m. in dry matter) (p.p.m. in dry matter) 


April... 32 - 49 24 - 36 
May... Re aa 49 - 62 36 - 48 
June (hay) rae cas 34 - 42 14-18 
July nes he a 48 - 53 36 - 40 
August ... ad ame 66 - 93 48 -72 
September as sad 66 - 83 48 - 63 
October ... 79 60 

December 29 a 


The degree of teartness was observed to vary roughly with the molyb- 
denum content of the herbage, both being highest in the autumn. A closer 
correlation was noted between teartness and the water-soluble molybdenum in 
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the herbage. About 70 to 80 per cent. of the molybdenum in green grass, 
about 40 per cent. of that in hay and only about 10 per cent. of the molybdenum 
in the dead winter herbage were found to be water soluble. (These proportions 
have been used to calculate the figures for water-soluble molybdenum given in 
Table I.) The low water solubility of the molybdenum probably explains why 
the June hay and December pasture herbage were not teart in spite of the 
relatively large amounts of molybdenum which they contained. | 

According to Franke and Moxon®) the growth of rats was not affected by 
the presence of 25 parts per million of molybdenum in the diet but 50 parts 
per million of this element caused slight depression of growth. 


Relative Uptake of Molybdenum by Clovers, Grasses and Weeds 

Clovers absorb considerably more molybdenum from teart soil than do 
grasses. At Jealotts Hill it was found that clovers from a teart field contained 
95 parts per million of molybdenum in the dry matter, whereas grasses from 
the same field contained 50 parts per million in the dry matter. The uptake of 
molybdenum by clovers and grasses from a teart soil was studied in a pot 
experiment. The average amounts of molybdenum in the dry matter are 
given in Table IT. 


TABLE II 


Molybdenum Molybdenum 
(p.p.m. in dry matter) (p.p.m. in dry matter) 


Wild white clover ... 95 Italian rye grass... 11 

Wild red clover... 89 Fiorin (bent) Sac 11 

Yorkshire fog... 69 ‘Meadow fescue 10 

Rough-stalked Timothy 7 
meadow grass 16 Crested dogstail _.... 6 

Cocksfoot ... 14 Smooth-staiked 

Indigenous perennial meadow grass 

rye grass ... wes 11 


These results confirm the high molybdenum content of clovers and show 
- that Yorkshire fog is outstanding among the grasses in its capacity to absorb 
molybdenum. This particular grass is seldom an important constituent of teart 
pastures and, although the grass is undesirable in any pasture, it is clearly 
necessary in this instance to keep it out of teart pastures. 

A number of common weeds which are not named in the Jealotts Hilh 
Bulletin were examined but none was found to absorb abnormally large 
amounts of molybdenum. 

The fact that clovers absorb far more molybdenum than grasses goes a 
long way towards explaining why “ improvement ” of teart pastures increases 
their scouring properties. 
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Toxicity of Molybdenum 

The Jealotts Hill workers have shown that feeding or drenching cows 
with sodium molybdate, in amount equivalent to that which a cow would 
consume in teart herbage, causes scouring identical in symptoms with that 
which occurs on teart land. Furthermore, the same workers have shown that 
when completely non-teart land is dressed with sodium molybdate at the rate 
of 20 lb. per acre the herbage absorbs large amounts of molybdenum (up to 
190 parts per million), and causes severe scouring in heifers within two to 
six days of grazing on the treated land. 

The results of these experiments, together with the observed correlation 
between natural teartness and the molybdenum content of the herbage, leave 
no reason to doubt that this element is responsible for the scouring of cattle 
grazing on teart pastures. 

The feeding and drenching experiments with sodium molybdate provide 
a useful illustration of the influence of the previous history of the animal and 
the nature of the diet that is being fed on the reaction of an animal to toxic 
quantities of molybdenum. Thus, when twelve beasts, reared and maintained 
at centres outside the teart area, were fed winter rations and drenched for 
seven days with 5.145 grams of sodium molybdate (equivalent to 150 parts per 
million of molybdenum in the diet) only three animals scoured, although the 
dosage was 50 per cent. greater than that which would be ingested with very 
teart herbage. On the other hand, when twelve cows on teart farms were 
similarly fed and drenched, nine scoured in three to five days. Again, in 
experiments with cows on non-teart pastures and receiving no cake, a daily 
dose of sodium molybdate equivalent to 50 parts per million of molybdenum in 
the diet caused three out of four animals on a Somerset farm to scour in five 
to ten days, and, similarly, with cows receiving a double dose on alternate days, 
five out of six animals scoured in four to ten days. In contrast to these 
results, the drenching of four cows with the same dose for ten consecutive 
days had no effect at Jealotts Hill, but when the dose was doubled, three 
animals scoured in three days. 

Clearly, animals from teart farms were far less resistant to the molybdate 
drenches than animals with a different history. (Presumably, their constitu- 
tion had been affected by the teart pastures, even though they were not in an 
obvious clinical condition.) Furthermore, the binding winter rations enabled 
animals from non-teart areas, at least, to withstand doses of molybdenum 
50 per cent. greater than those which cause scouring on grass. 

It is worthy of emphasis, therefore, that diet and previous history are 
important factors governing the resistance of an animal to chronic poisoning. 

It may be of interest, here, to note the results of experiments carried out 
in Wyoming, U.S.A., in 1934. Two yearling calves, weighing approximately 
300 Ib., were drenched daily with 50 milligrams and 100 milligrams of molyb- 
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denum in the form of sodium molybdate for 183 consecutive days. The 
writer has calculated that these quantities of molybdenum would correspond 
to 16 to 9 parts per million and 32 to 18 parts per million of molybdenum in 
the diet of each calf, the concentration of molybdenum falling as the food 
intake increases. The report states that the animal receiving the smaller dose 
was able to tolerate it very satisfactorily. This would agree with expectations 
based on work in this country. The larger dose caused the second animal to 
develop a craving for bones, rocks, metals, etc., and to lose weight. No 
mention is made of diarrhoea, but the animals probably received dry rations. 
Autopsy revealed the existence of numerous pathological changes in the 
internal organs and particularly in the alimentary tract, but details are not 
given. 

In another experiment, erosion of the long bones figured among the 
pathological changes which occurred in animals as a direct consequence of 
feeding barley hay containing 89 parts per million of molybdenum. 

The authors of these experiments state that the molybdenum in barley hay 
caused more extensive lesions to the internal organs than when the element 
was administered by drench in the form of an inorganic compound. This state- 
ment does not appear to agree with observations at Jealotts Hill, where the 
water-soluble molybdenum in the herbage was better correlated with teartness 
than the total molybdenum content. 

The precise manner in which molybdenum exerts its toxic effect on cattle 
and why it should be much less toxic for sheep, horses and pigs, have not yet 
been determined. At Jealotts Hill, balance experiments with sheep fed 75 
milligrams (14 grains) of sodium molybdate per day with a normal ration of 
hay indicated that approximately 25 per cent. of the molybdenum was absorbed 
and excreted through the kidneys, the rest being almost entirely excreted in the 
feces. It is possible, however, that somewhat more molybdenum than that 
appearing in the urine is absorbed and passed temporarily into the general 
circulation, since Cajoulle® has shown that in dogs small amounts of molyb- 
denum after injection are excreted in the bile. 

On the question of the comparative toxicity of molybdenum, Franke and 
Moxon®) have shown that molybdenum has the same order of toxicity as 
arsenic for rats, and that both elements are considerably less toxic than 
vanadium, tellurium and selenium. 


Antidotes: Drenching Experiments with Salts of Iron, Copper and Cobalt 
Seeking an antidote to molybdenum, the Jealotts Hill workers first tried 
the effect on scouring animals of drenches containing ferric chloride, mixtures 
of copper sulphate and cobalt nitrate and then copper sulphate only. These 
preliminary experiments gave promise that copper sulphate would control the 
scouring due to molybdenum, but indicated that the mixture of copper and 
cobalt salts was no more effective than copper sulphate alone, while ferric 
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chloride was less effective than either. Further experiments, using copper 
sulphate only, clearly demonstrated that the daily administration of two grams 
of this salt to an adult animal or one grain to a calf would cure and prevent 
scouring on teart pastures. 


The conclusive experiments were carried out with the co-operation of 
twelve farmers. Cows were placed on very teart pastures in the autumn (i.e., 
at a time when teartness is usually at a maximum and animals would be kept 
off these pastures). When they were scouring severely, the cows were given 
two grams of copper sulphate per head per day in mixture with 1 lb. of 
dairy nuts. After three to five days of treatment, 43 out of 49 cows had 
ceased to scour and had definitely improved in condition. The remaining six 
cows, all on one farm, continued to be a little loose, although the faces had 
become considerably firmer. Similarly, ten young heifers, when scouring 
severely, were given one gram of copper sulphate per day. They returned to 
normal in seven days. Scouring commenced again immediately the copper 
sulphate treatment was stopped, unless, of course, the animals were removed 
to sound pasture. It is reported that farmers outside the experimental centres 
have also applied the copper sulphate treatment with success. 

Thus, administration of copper sulphate controls scouring and enables an 
animal to maintain condition on teart pasture. There is no question of a 
copper deficiency existing on teart pastures. Both teart and non-teart herbage 
contain 11 to 18 parts per million of copper in the dry matter and this is more 
than twice the concentration associated with copper deficiency in Holland and 
Australia. 

The question whether the continued daily ingestion of two grams of 
copper sulphate over a long period has any harmful effect is being investigated. 
It seems likely, however, that no harm will result, since it has been observed 
in U.S.A. that 5.8 grams of copper sulphate per 1,000 Ib. live weight did 
not hinder the growth of one animal when fed daily for seven months, 
although 7.8 grams of copper sulphate per 1,000 lb. live weight proved toxic 
to another animal. These quantities are much greater than the therapeutic 
dose recommended, and, since cattle will not be kept on teart pasture for more 
than a few weeks at a time, the Jealotts Hill workers feel justified in recom- 
mending the above copper sulphate treatment of animals on teart pastures. 

The mode of action of copper sulphate in controlling the scouring caused 
by molybdenum intoxication is not known. This chemical compound is a recog- 
nised astringent but, in view of the lack of success with ferric chloride, it is 
doubtful whether the therapeutic action of copper in this instance can be 
attributed to its astringent properties. On reflection, it seems a remarkable 
fact that the value of copper sulphate in the treatment of teartness was not 
discovered long ago, since the substance is a well-known anthelmintic as well 
as astringent. 
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Dr. Watson and his colleagues were prompted to experiment with copper 
sulphate by Brouwer’s report of the successful use of mixed copper and cobalt 
salts in the treatment of scouring in cattle on the Wieringermeer Polder in 
Holland. In this particular instance, the trouble is not caused by molybdenum, 
but appears to be due to a variety of causes, among which copper deficiency is 
considered to be important. 


Lias Waters 

Spring and surface waters from the Lower Lias have frequently been held 
responsible for the scouring on teart land and sometimes the evidence in 
support of this contention has been too well authenticated to be denied, particu- 
larly where the cutting off of a supply of Lias drinking water has been 
followed by cessation of scouring and complete freedom from further attacks. 

The recent discovery of toxic amounts of molybdenum in the Somerset 
Lower Lias immediately raises the question whether dangerous quantities of 
this element also occur in Lias waters. So far as the writer is aware, this 
question has not been investigated, but it is clearly important, since it is not 
unreasonable to suppose that molybdenum is dissolved by water percolating 
through the soils and strata of this geological formation. 

The collection of data on the molybdenum content of Lias matter, there- 
fore, appears to be a task that should be undertaken at the first opportunity. 
It is also a matter which may not be without interest from the standpoint of 
human health and it may prove desirable to ascertain how far water from Lias 
springs and wells is used for drinking purposes by human beings. The writer 
would hasten to add that he is not aware of any report which attributes 
ill-health in human beings to the drinking of Lias waters, or, indeed, to the 
consumption of vegetables and other food crops grown on Lower Lias soils 
in Somerset. 

Returning to the question of drinking water for farm livestock, it would 
seem sound policy to fence off surface ponds on teart fields and obtain a water 
supply for the animals from non-Lias sources. 


Molybdenum and Scott’s Case of Salt Poisoning in Cattle 


Interest in the general problem of salt poisoning in cattle may justify the 
reader following this digression from the main subject of this article. 

If it had been known in 1921 that the Lower Lias in Somerset contains 
a relatively high concentration of molybdenum, the case of poisoning in cattle 
described by W. Scott in this Journal in 1924 might never have become the 
classical example in this country of “ salt poisoning ” in the bovine species. 

Scott demonstrated clearly and decisively that water from Sedgmoor Drain 
at Dunball in Somerset was responsible for profuse diarrhoea, emaciation and 
other symptoms of serious ill-health in a herd of 102 cattle grazing on Horsey 
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Slimes, a field running alongside Sedgmoor Drain. The trouble occurred during 
the prolonged drought of the summer of 1921 and the waterway was being 
polluted at the time by the effluent from a nearby salt works. Analysis of 
samples of effluent and water from the Drain showed the presence of chlorine 
equivalent to 13 per cent. of sodium chloride in the effluent and 1.7 per cent. 
of sodium chloride in the water. Scott did not state whether the sample of 
water analysed came from that used in his feeding experiments. Nevertheless, 
these experiments proved without possibility of doubt that the water was toxic 
and, on the basis of the chemical analysis, it seemed reasonable to conclude 
that this toxicity was due to the high salt content of the water and that this 
in turn was due to pollution with the salt effluent. However, several arguments 
may be advanced against this particular interpretation. 

Firstly, carefully conducted experiments by Heller in U.S.A. have 
shown that cattle can tolerate for long periods drinking water containing 1.5 
per cent. of sodium chloride and that dry cows can even tolerate a salt con- 
centration of two per cent. The animals usually refused to drink during the 
first fortnight and lost weight during the same period, but thereafter they 
rapidly became accustomed to the salt water (1.5 per cent.), and cows were able 
to produce and rear a calf and to maintain milk production over 14 weeks 
without ill effects. The serious symptoms described by Scott were never 
observed in Heller’s experiments and no case of abortion occurred, whereas 
18 cows aborted in, Scott’s case. 

Secondly, one of Scott’s experimental animals drank, in six days, 134 
gallons of salt water containing 1.7 per cent. of “salt,” and therefore con- 
sumed a total quantity of 2.3 lb. of salt or an average of about 0.4 Ib. of salt 
daily. This quantity is considerably less than the minimum dose of 4 lb. found 
by others (Lander) to be necessary to cause salt poisoning in cattle, and yet 
within six days Scott’s animal was beginning to show serious symptoms of 
poisoning. 

Thirdly, the salt works concerned in the case was engaged in the manu- 
facture of salt from brine lakes or deposits under the Lower Lias. It is 
extremely likely, therefore, that the crude brine contained molybdenum and 
that this element would be highly concentrated in the effluent. The point must 
remain, of course, no more than a reasonable conjecture, since it cannot now 
be put to the test. 

Thus it seems doubtful, that the symptoms displayed by the animals 
examined by Scott can be regarded as typical of salt poisoning. 

The field, Horsey Slimes, also figured in an authentic case of scouring in 
cattle by Lias spring water which occurred about 100 years ago, when a 
cutting was made through the Lias hill at Dunball for the Bristol to Exeter 
railway. The cutting released a spring, from which the water was piped across 
Sedgmoor Drain to supply cattle on Horsey Slimes. The spring water imme- 
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diately caused the animals to scour severely and the pipe was therefore 
promptly cut and the water allowed to run into Sedgmoor Drain. The spring 
still exists and the two ends of the pipe are still in their original positions. 


Amelioration of Teart Pastures 

Mid-Somerset is essentially dairy country and therefore the presence of 
teart pastures on most farms in this area must result in considerable incon- 
venience and financial loss to both farmers and landowners. However, no 
direct attempts have been made to assess this loss. 

The amelioration of teart pastures is therefore a problem of urgent 
practical importance. At the same time the problem is a difficult one. The 
Jealotts Hill workers have made a tremendous advance by showing that the 
scouring in cattle can be controlled by administration of copper sulphate, but 
the problem of reducing or removing the toxicity of Lias soils and waters 
still remains. 

In the past, only draining and ploughing out and re-seeding appear to 
have afforded any degree of success in reducing teartness. Systematic 
draining by improving soil texture and affording greater freedom for move- 
ment of water would be expected to facilitate the leaching away of molybdenum 
and thereby gradually to reduce teartness. In the great majority of cases, 
however, draining has effected no appreciable improvement. 

Ploughing out and re-seeding is said to reduce teartness for a year or so, 
and thereafter the trouble returns to its former intensity. This temporary 
improvement may be due to the removal of hay crops in the first years, when 
clover is usually abundant, and to the smaller depth of root penetration and 
lower absorption of molybdenum by temporary grasses compared with 
indigenous species. 

Measures that may be employed for the amelioration of teart land neces- 
sarily fall into four categories, viz.: (1) Modification of pasture manage- 
ment so as to keep teartness at a minimum; (2) chemical treatment of the 
soil usually to render it acid in order to prevent absorption of molybdenum by 
grass and other food and forage crops; (3) exhaustion of the molybdenum 
content of the soil by repeated removal of crops and the non-return of dung; 
(4) use of teart land for purposes other than those of ordinary grass and 
arable farming; for example, afforestation and the growing of special crops 
for commercial fibre production. 

The Jealotts Hill workers have shown how any pasture treatment which 
will reduce clovers to a minimum and keep out Yorkshire fog will tend also 
to reduce teartness. Basic fertilisers must not be used, and since the dung 
will contain molybdenum and may even be richer in this respect than the 
original grass and hay, the advisability of its return to the teart land should 
be carefully considered. 
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The use of temporary leys combined with shallow ploughing to avoid 
bringing up the more toxic subsoil to the surface might also provide a satis- 
factory method for reducing teartness. 

Trials are being conducted by the Jealotts Hill workers with a number of 
chemicals which tend to render the soil acid and so immobilise molybdenum. 
The results of these trials will be awaited with interest, particularly in respect 
of their economic value. 

Exhaustion of the molybdenum content of Lias soils by repeated carting 
of ordinary farm crops from the land is not likely to become effective, except 
over centuries, and therefore cannot be entertained further as a possible 
measure for the improvement of teart land. 

The writer suggests that avenues other than the present ones of ordinary 
grass and arable farming might be explored for the economic utilisation of 
teart land. Thus the planting of pine and other trees of commercial value 
might provide a satisfactory alternative use for very teart land. About 60 
years ago a farm at Evercreech was so teart that the keeping of livestock was 
impossible, and the land was therefore planted with fir trees. During the 
Great War, 1914-1918, the treés were cut down for pit props and the land 
returned to cultivation and eventually to pasture. The farm is now considered 
to be non-teart and, indeed, the occupier can pasture cattle from neighbouring 
teart farms. The claim made for this farm is worthy of close investigation in 
order to place the question beyond doubt. If it is true, then examination will 
probably show that the reaction of the soil has become acid in accordance 
with the well-known effect of pine trees. Moreover, pine and other trees 
probably absorb considerable quantities of molybdenum and therefore an 
appreciable reduction in the molybdenum content of the soil may also have 
been effected. The characteristic blue-grey ash from trees and burnt haystacks 
is familiar to farmers in the teart area, and this colour of the ash most 
probably indicates the presence of molybdenum. 


Conclusion 

Many problems of public and animal health have been brought to light 
by the discovery of toxic quantities of molybdenum in the Lower Lias of 
Somerset. The reader will appreciate the need for systematic investigation of 
the molybdenum content of Lias waters and of food crops grown on the soils 
of this geological formation. Much enquiry and careful consideration will 
also be necessary before conclusions can be reached as to the most economic 
methods for the amelioration and utilisation of teart land. 

The veterinary reader will especially appreciate the need for an accurate 
clinical description of molybdenum poisoning in cattle and other domestic 
animals. He will also appreciate the many interesting questions on the pharma- 
cology of molybdenum and copper which await solution. The necessity for 
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copper in hematopoiesis is now well known and the copper treatment of ewes 
to prevent “ swayback” in lambs has only to be recalled and coupled with the 
successful use of the same therapeutic agent to control scouring in cattle on 
teart pastures and even on the Dutch Polder pastures—all instances where the 
existence of a simple copper deficiency has not been clearly established—in 
order to reflect on the remarkable and apparently varied physiological actions 
of copper. 

Recent work indicates that molybdenum is an essential element in the 
nutrition of certain plants, bacteria and fungi, and it remains to be determined 
whether this element is also essential in the nutrition of animals. It is certain 
however, that this element becomes toxic for animals at concentrations much 
lower than those which are toxic for plants. Up to the present time, the 
occurrence of toxic amounts of molybdenum in soils of Great Britain outside 
the county of Somerset has not been reported, and, so far as the writer is 
aware, pastures causing intense and persistent scouring in cattle do not exist 
outside the county of Somerset and possibly also the counties of Warwick and 
Gloucester. 

The possibility of this particular type of scouring occurring elsewhere 
would arise if molybdenum happens to have accumulated in soils in the neigh- 
bourhood of industrial plants which, in the past, have emitted smokes and 
dusts containing appreciable amounts of molybdenum. Soils close to industrial 
areas are usually very acid and therefore any molybdenum deposited on them 
would be immobilised and remain largely unabsorbed by plants. Attempts to 
improve such land by liming, however, might immediately result in the scouring 
of cattle grazing on the limed land. To what extent this possibility exists, the 
writer is not able to say. 
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LISTERELLA INFECTION IN A CALF IN 
NORTH WALES 7 


By H. E. HARBOUR 
School of Agriculture, University College of N. Wales, Bangor. 


Introduction 

Oreanisms of the genus Listerella have a wide range of pathogenicity. 
They have been isolated from cases of naturally occurring and fatal disease 
in a variety of species, including man, cattle, sheep and poultry, as well as the 
rodents (rabbits, guinea pigs and gerbilles), in which these organisms were 
first discovered. Paterson (1939) has reviewed the literature relating to 
Listerella infections and has drawn attention to the possibility of transmission 
of infection from one species to another. 


The object of the present short paper is to record the isolation of a 
typical Listerella organism from a nine-day-old calf which died following 
symptoms of severe and persistent diarrhoea. In the bovine species Listerella 
organisms have been associated with two recorded outbreaks of encephalitis in 
the U.S.A. (Jones and Little (1934), and Graham, Dunlap and Brandley 
(1938)), while the isolation of a typical Listerella from a premature bovine 
foetus originating in a Bang’s disease-free herd is mentioned by Paterson 
(1940) quoting the work of Graham, Hester and Levine in America. As far 
as the present author is aware, these are the only instances yet recorded in 
which organisms of this genus have been isolated from bovines; no cases of 
naturally occurring disease due to Listerella appear to have been reported 
previously in bovines in this country. 


Description of the Case 

A dead calf received at this laboratory for examination was autopsied 
within 16 hours of death. This calf was vigorous and apparently healthy when 
born at full-term ; it became ill with symptoms of diarrhoea when two days old 
and a persistent scour lasted until the death of the calf seven days later. 
There were no nervous symptoms. The calf was moribund when veterinary 
advice was first sought and no record of temperature was available. The 
mother of the calf had been bred on the farm; the calf had received colostrum 
from her and thereafter had been fed on the mixed milk from the herd. Two 
other young calves, in contact with the first, were also ill and one of these died. 
Post-mortem appearances in this calf, however, were quite different from 
those seen in the first calf and all attempts to demonstrate the presence of a 
Listerella organism were unsuccessful. The third calf recovered. 
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Post-mortem Findings 


Post-mortem examination of the first calf revealed patches of congestion 
and hemorrhages in the mucous membrane of the abomasum. The contents 
were blood tinged. In addition there were several ulcers in various stages, the 
largest being about 1 cm. in diameter, slightly raised, with a somewhat diffuse 
zone of intense inflammation surrounding a necrotic centre—the earliest stage 
consisted of a small raised reddened area about 2 m.m. in diameter. There was 
in addition a patchy congestion of the ileum. The mesenteric lymph glands 
appeared normal. There was no evidence of peritonitis and the abdominal 
cavity contained little or no fluid. The liver was studded throughout with 
minute necrotic foci; spleen and kidneys appeared normal. The heart showed 
evidence of slight hemorrhage under the mitral valve, but no other abnor- 
mality. The lungs appeared normal. No examination was made of the brain. 


Bacteriological 

Cultures were made on blood agar and in glucose broth of all thoracic 
and abdominal organs, and McConkey plates were sown with material taken 
at various levels of the intestinal tract. Cultures from liver, gall bladder and 
lung gave good growths on blood agar, the plates teeming with small greyish- 
white convex colonies of a small gram-positive rod-shaped organism. Cultures 
from these sites appeared pure but the organism was not recovered from other 
organs. 

Smears from the abomasum ulcers and of scrapings from the mucous 
membrane of the duodenum and ileum showed many short gram-positive rods 
and these were fairly prominent in the abomasal ulcer smears where they 
appeared in clumps. Attempts to isolate the Listerella organisms from these 
sites were not, however, successful. 

The organism recovered from liver and lung was a small (1-2p x 
0.5 x) gram-positive rod with rounded ends tending to lie in pairs, parallel, 
or arranged at an angle, and in groups arranged “ pallisade” fashion. No 
spores were seen. Occasionally a few longer filaments could be seen and some 
cultures showed numerous slender curved forms. Smears from cultures 
showed some gram-negative forms and these became more numerous as the 
culture aged. The first sub-cultures of the organism failed to grow on a meat 
extract agar containing one per cent. peptone; later sub-cultures could be 
cultivated on this medium, though growth was poor. Growth was greatly 
enhanced by the inclusion of glucose, serum or blood in the medium and 
growth was good on liver agar. 

The colonies formed after 24 hours on liver agar were transparent, 
smooth, greyish, convex and entire, and measured about 4 m.m. to 1 m.m. in 
diameter. On further incubation these increased in size up to about 2 m.m. 
and appeared somewhat flattened. 
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On 10 per cent. sheep blood agar & hemolysis was apparent under the 
colony and in_a very narrow zone around it (less than 0.5 m.m.). In broth 
there was a moderate turbidity ; broth cultures tended after a few days to form 
a granular deposit, leaving a clear supernatant. The organism showed a very 
feeble motility which could only be detected after somewhat prolonged observa- 
tion even in very young cultures. Acid, but no gas, was produced early in 
glucose, maltose and salicin, and after some days in lactose, saccharose, 
rhamnose and dulcite. No acid was produced in mannite, arabinose, xylose or 
adonite. Litmus milk was reduced within 24 hours without clot formation and 
the colour returned gradually after a few days’ incubation; methylene blue 
milk reacted similarly. Indol was negative; MR plus, VP negative. In gelatin 
a beaded growth occurred along the stab and no liquefaction was observed. 


Pathogenicity 

A mouse, inoculated intravenously with 0.1 c.c. of a 24-hour broth culture, 
died on the fourth day showing multiple necrotic foci in the liver. A second 
mouse inoculated intraperitoneally with the same dose died on the tenth day 
showing multiple necrotic foci of the liver and a greatly enlarged spleen; the 
organism was recovered from liver and heart-blood. Mice inoculated intra- 
peritoneally with larger doses succumbed within two to three days. A guinea- 
pig inoculated intraperitoneally with 0.5 c.c. of a 24-hour broth culture lost 
weight rapidly and died on the sixth day. Autopsy showed a fibrinous deposit 
on the liver, which was filled with multiple minute necrotic foci. The lungs 
were pneumonic with extensive areas of consolidation. The organism was 
recovered in pure culture from liver and heart blood. A second guinea-pig 
inoculated with a similar dose showed only a slight indisposition and then 
recovered. 

Three strains of Listerella were obtained from the National Institute of 
Type cultures and a comparison was made with these, and with the calf strain, 
of morphological and cultural characters and of the principal biochemical 
reactions. These tests showed that the organism recovered from the dead calf 
was a member of the genus Listerella and confirmation of this fact was 
provided by J. S. Paterson, Esq., M.R.C.V.S., D.V.S.M., of the Institute of 
Animal Pathology, Cambridge, who very kindly examined a sub-culture of the 
strain. The antigenic structure of this strain has not yet, however, been studied 
in any detail. 

Histological 

Sections of the liver of the calf showed small localised round-cell infiltra- 
tions and small areas of necrosis. Gram-stained sections demonstrated the 
presence of scattered small clumps of short-gram-positive rods. Sections of 
the abomasal ulcers showed an intense and rather diffuse inflammatory reaction 
extending deeply into the submucosa with erosion of the mucous membrane; 
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sections of the earlier lesions showed an intense hyperemia. Gram-stained 
sections showed numerous organisms of various kinds and although a few 
clumps of small gram-positive rods were seen the picture was obscured by the 
large numbers of putrefactive organisms present. 


Attempts to Detect the Origin of Infection 

Agglutination tests were carried out on sera from three other calves on 
the farm and on serum from the mother of the dead calf. The antigen used 
was a carbolised saline suspension of the Listerella organism standardised to 
tube 3 on the Brown scale. The serum of one calf, which had not been in 
contact with the affected calf, agglutinated almost completely at 1 in 10, but 
was negative at 1 in 20. The sera of two calves, one of which had been in 
contact with the affected calf, gave completely negative results. The serum 
of the mother of the dead calf agglutinated the Listerella completely at 1 in 10, 
almost completely at 1 in 20 and there was a trace of agglutination at 1 in 40. 

A milk sample was also taken from the cow and gravity cream and 
centrifuged sediment were plated on liver agar; the Listerella organism was 
not isolated. Cultural examination of vaginal swabs also gave negative results. 
These tests were carried out about three weeks after the birth of the calf. 

The results of agglutination tests in the cow lend some support to the idea 
that infection of the calf might have been derived from the dam, but no 
conclusive evidence was obtained. Poultry were kept on free range on the 
farm and there would have been ample opportunity for contact with the calves. 
From time to time dead fowls had been received from this farm for post- 
mortem examination, and reference to the records showed that abotit a year 
previously a bird had been received which showed numerous small necrotic foci 
of the liver. A small gram positive organism was then isolated from the liver 
but examinations of other birds received about the same time showed typical 
Fowl Paralysis, and, unfortunately, no further work was done on the organism 
recovered from the first bird. Following the results of examination of the dead 
calf this record suggested the advisability of examining the existing poultry 
flock for the presence of Listerella infection. Enquiry showed that the general 
health of the birds had been good and there had been no recent losses. Blood 
samples were taken from all birds in the flock and agglutination tests were 
carried out, using the same antigen as before. Many of the results were some- 
what indefinite, showing partial agglutination only at the lower dilutions, but 
there were several birds showing complete agglutination at 1/20 while the 
serum of one bird agglutinated completely at a dilution of 1/40. The latter was 
an undersized bird in poor condition and together with four others was killed 
and examined. In no case, however, could any lesions be found suggestive of 
Listerella infection, and cultures from various organs remained sterile. Thus 
no evidence was obtained of any existing Listerella infection in the flock. 
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From the nature of the lesions, the bacteriological findings and the patho- 
genicity of the organism, it seems likely that the Listerella recovered was, in 
fact, the cause of illness and death of the calf. No evidence could be obtained 
that the illness in the two in-contact calves was due to the same cause. 

The source of the infection in this case could not be discovered. There 
was some rather indefinite evidence suggesting that the infection might at some 
time have been present in the poultry and the agglutination test of the serum 
of the dam suggested that she might have been in contact with infection. 
Sheep were kept on the farm but the owner could not recall having observed 
in his sheep any disease resembling “ circling disease.” Gill (1937) suggested 
that the path of infection might determine the nature and sites of the lesions 
found and that this might explain differences in the types of disease 
encountered in various animals. Hopkirk (1936), in an attempt to reproduce 
“circling disease,” fed to sheep cultures of Listerella organisms isolated from 
cases of the disease, causing severe scouring and, in one instance, death by the 
fifth day. Ulceration and hemorrhage of the intestinal mucosa occurred but 
no typical brain lesions were seen. These results tend to support Gill’s hypo- 
thesis and the latter’s own experiments suggested that the most likely path of 
infection in naturally occurring ovine bacterial encephalitis (circling disease) 
is by way of the nasal passages. Since ulceration and hemorrhage of the 
gastric mucosa and focal necrosis of the liver were seen in the calf examined 
here, it might be argued that infection probably entered by way of the mouth. 
If it did so, or if it entered by way of the umbilicus, then the incubation period 
must have been short, since clinical symptoms developed only two days after 
birth. It is perhaps: possible, however, that the affection commenced as an 
. ordinary type of scour associated with B. coli or other normal inhabitant of 
the intestine and that the inflammation set up provided a suitable habitat for 
the Listerella which may have been taken in by mouth. One cannot, however, 
entirely exclude the possibility of a pre-natal infection, though the vigour of 
the calf at birth and the length of time before death occurred are rather 
against this. Paterson (1940) mentions cases of ovine abortion where lambs 
were born alive but died soon after birth and compares his findings in such. 
cases with those of Burn (1936) in cases in human infants. In both subjects 
the organisms were widely distributed in the tissues including the central 
nervous system, there was marked necrosis of the liver, and the clinical and 
bacteriological examinations of the mothers some time after abortion were 
negative. It may be noted that one of the human cases was a normal full-time 
infant, but death occurred within 24 hours of birth. The calf was apparently 
healthy for two days following a full-time normal birth and illness lasted seven 
days, so that it seems rather unlikely that infection could have been intra- 
uterine. It is unfortunate that no examination was made of the brain, though 
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the absence of any type of nervous symptom rather suggests that this organ 
was not materially affected. 

On the whole, it seems most probable that infection was by mouth, but one 
can only speculate on the origin of the infective agent; this might have been 
present in the colostrum or. might have been passed to the calf through con- 
tamination of milk or utensils with the droppings of infected birds. 

The isolation of Listerella organisms from a bovine in this country 
appears, perhaps, at first sight, of purely academic interest. It must be remem- 
bered, however, that Listerella is pathogenic for man, that it has been found 
associated with outbreak of ovine abortion in this country, and that its asso- 
ciation with disease conditions in poultry has been confirmed on several 
occasions. Moreover, it has been identified as the cause of naturally occurring 
disease of certain rodents in S. Africa and it is possible that it might occur in 
wild rabbits in this country. Murray, Webb and Swan (1926) have noted that 
the organisms are present in the tissues in widely separated clumps and this 
fact has led to difficulties in primary isolation of the organism, difficulties 
which, moreover, might be increased if the organism is reluctant to grow on a 
simple unenriched agar medium. Other workers have similarly noted difficulty 
in growing the organism in a first isolation and the need for using fairly large 
pieces of tissue and culturing on enriched media is apparent. Failure to 
observe these precautions, in making original cultures from pathological 
material might, in some instances, have resulted in failure to detect Listerella 
as the cause of naturally occurring disease or associated with secondary lesions 
in losses due to another cause. Large numbers of calves die annually from 
“scours ” of unknown origin and are buried without post-mortem examination. 
Though the case described may be a very rare example of Listerella infection 
in the bovine it is possible that others may occur. It seems important that 
such cases should be detected if they do occur, in view of the wide range of 
pathogenicity of the organism and the possibilities of transmission of infection 


to other host species. ; 
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1. An organism of the genus Listerella was isolated from the liver and 
lungs of a calf dying at the age of nine days, following symptoms of severe 


diarrhoea. 
2. The chief lesions seen were ulceration and hemorrhages in the 


abomasum and multiple necrotic foci in the liver. 
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3. Attempts made to trace the origin of the infection gave inconclusive 
results. 

4. The significance of the isolation of Listerella from a bovine is dis- 
cussed in view of the wide range of pathogenicity of these organisms and the 
possibilities of transmission between different species. 
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NOTES ON A SPECIFIC INFECTIOUS 
RESPIRATORY DISEASE AFFECTING BABY . 
CHICKS (Infectious Bronchitis) 


By A. KOMOROV and Y. S. GRASOVSKY _ 


Vi eterinary Service, Palestine: 


History: the hatching season 1939/40 a respiratory 
disease in baby chicks was first noted on farm “A” in the western valley of 
Esdrzlon. ‘On this farm all hatches became affected and chicks, several days 
to three weeks old, showed symptoms of disease. Soon after the appearance 
of the disease at “A” reports were received of the existence of an apparently 
identical condition in other areas. Upon investigation it was found that all 
affected farms had obtained hatching eggs and/or baby chicks from farm “ A.” 
Four out of the eleven affected farms obtained hatching eggs only. On one 
of these farms eggs were hatched separately and the chicks reared in a special 
brooder house ; only these chicks showed symptoms of the disease. All affected 
farms were situated quite a distance from farm “A” and it would appear 
that the only means by which infection could possibly have been carried was 
via the hatching eggs. This observation was further confirmed in a second 
outbreak, in which another group of settlements was involved. 

On May 16, 1940, an outbreak with identical symptoms was reported, this 
time in the north-west. The source of baby chicks was traced to a large 
hatchery at “B.” It was then ascertained that the hatchery started operating 
early in December, 1939, and the source of eggs up to the middle of February 
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were farms at “ B” settlement only, but infection was not observed in chicks 
hatched from any of these eggs. From February 5, however, hatching eggs 
were also obtained from settlement “C” and farms obtaining chicks from 
these hatches became affected. 

Thus a second focus of infection was Sieneatd at “C” with the 
hatchery “B” as the distributing centre. 

Symptoms: Symptoms were observed as early as a day or two after 
hatching, but mostly these were seen in chicks between four and nine days old. 
Rapid and laboured breathing is a prominent symptom, and if an affected chick 
is held to the ear crackling sounds are heard. Sometimes a peculiar hoarse 
chirp develops, which can be heard from quite a distance. Other affected 
chicks may sneeze or make a rattling noise. These noises become more 
pronounced during the evening hours, under the hover, and also if some 
slight pressure is applied to the trachea. The majority of the affected chicks 
did not show any affection of the nasal passages or eyes and only a very few 
chicks showed slight nasal discharge. In the more advanced cases the wings 
drooped, the feathers became ruffled and the chicks became progressively 
weaker and huddled under the brooder. 

Post-mortem findings: Examination of chicks usually showed mucus but 
never blood, in the lower trachea and bronchi. In a number of chicks examined 
the bronchi contained considerable quantities of exudate, which actually 
occluded the lumen of the bronchi. The upper trachea was never found to 
be affected. The air sacs were occasionally found clouded or to contain small 
quantities of caseous exudate. 

Adult birds which contracted the infection from chicks on the same farms 
developed rattling respiratory sounds, followed, after several days, by a nasal 
discharge. 

Mortality in chicks was negligible ; some affected batches showed, however, 
marked retardation in growth. In affected adult flocks production dropped 
considerably. 


Preliminary Experiments 

A.—Infective material in all the following experimental exposures was an 
emulsion of bronchi and/or bronchial exudate in normal saline. Chicks two to 
four weeks old were used. 
Experiment Ia (March 12, 1940). 

Bronchial emulsion from two affected chicks in 10 cc. physiological saline 
filtered through cotton wool. 

Chick 1 received 1 c¢.c. emulsion intratracheally. 

‘Chick 2 received 1 c.c. emulsion intratracheally. 

‘Chick 3 received 1 c.c. sterile saline. 


Results: Chick 1 sneezed on March 15, 1940, and continued to do so with 
aggravated symptoms until March 22, 1940, when it was killed. 
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Chick 2 showed first signs of respiratory trouble on March 18, 1940, 
which continued until March 22, 1940, when it was killed. 
Chick 3 did not develop any signs of disease. 
Experiment Ib. 
Bronchial emulsion in 2 c.c. normal saline was injected as follows :— 
Chick 3 received 1 c.c. emulsion intratracheally. 
. Chiick 4 received 1 c.c. emulsion intratracheally. 
Chick 5 received 2 c.c. sterile normal saline intratracheally. 
Results: Chicks 3 and 4 showed severe respiratory symptoms on March 
24, 1940, which continued until April 4, 1940, when they were killed. 
Chick 5 developed no symptoms at all. 
B.—The Cause of Infection. 


Cultures from the bronchial exudate on agar and broth were negative. 
The cause of the infection did, however, pass Berkefeld N filter, as shown 
in the following experiments :— 

Experiment Ila (June 6, 1940). 

Exudate from two affected chicks were emulsified in 8 c.c. broth, pH 7.3. 
This was placed in an ice-chest and after two hours the liquid part of the 
emulsion was filtered through Berkefeld N filter, under pressure. 5 c.c. of 
filtrate passed in six minutes. 0.5 c.c. of the filtrate was plated on agar and 
mixed in broth and placed in the incubator at 37 deg. C. with negative results. 

Chick 1008 received 1.5 c.c. of the filtrate intratracheally. 

Chick 1179 received 1.5 c.c. of the filtrate intratracheally. 

Chick 1785 received 0.5 c.c. of the infiltrated emulsion intratracheally. 

Results: 

1785 began to show respiratory symptoms on June 8, 1940. 
1008 began to show respiratory symptoms on June 9, 1940. 
1179 began to show respiratory symptoms on June 10, 1940. 

Respiratory signs continued until June 16, 1940, when all three chicks 

were destroyed. 
C.—Routes of Infection. 


Apart from intratracheal infection the following routes were tested : 
Broncheal exudate in 4 c.c. normal saline were used. 


Experiment IIIa: Subcutaneous (April 9, 1940). 

Chick 10447 received 1 c.c. of above emulsion subcutaneously. 

Results: First symptoms of the disease were observed on April 21, 1940, 
ie., 12 days following inoculation. The chick died on April 23, 1940. 
Experiment IIIb: Intramuscularly (April 12, 1940). 

Chick 7647 received 1 c.c. of above emulsion intramuscularly. 

Results: Symptoms were first observed on April 24, 1940. Respiratory 
disorders were seen until April 28, 1940, when the chick was destroyed. 
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Experiment IIIc: Cloacal route (May 3, 1940). 
Chick received 0.5 c.c. of above emulsion intracloacally. 
Results: Respiratory symptoms were first observed on May 10, 1940, and 
continued until May 19, 1940. 


Experiment IIId: By contact (April 12, 1940). 

Chicks 10517 and 2700, which received intratracheal injections of infective 
material, were placed in the same cage with chick 7681. On April 14, 1940, 
another affeeted chick, 4825, was placed in the same cage. 

Results: Those chicks which were infected with the emulsion started to 
show respiratory disturbances within 48 hours following infection. Chick 
7681 did not show any signs of disease until April 23, 1940, when the usual 
symptoms started to appear. 

Conclusions 

1. A respiratory disease of chicks is described. 

2. The cause of the infection, contained in bronchial exudates, passes 
a Berkefeld N filter. Ais 

3. Healthy chicks were infected by intratracheal subcutaneous 
intramuscular and cloacal injections, as well as by contact with affected chicks. 

4. Following intratracheal injection the incubation period is between 
24-48 hours, while after subcutaneous or intramuscular injection the incubation 
period is some twelve days. 

5. Field observations suggest that natural infection may occur via the 
hatching eggs. 

The disease described resembles closely that observed and reported by 
A. F. Schalk and M. C. Hawn,* and later by Beach and Schalmf (1936). 


* AV.M.A., November, 1931. + Poultry Science, 1936. 


ERRATUM 
In the November, 1941, issue, the article by Mr. A. Brownlee, entitled “ A 
Contribution to the Study of some Etiological Factors,” should have read : 
“A Contribution to the Study of some Ecological Factors.” 
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system. It is generally regarded as superior to arecoline, 
physostigmine or pilocarpine, and is rapidly replacing these 
drugs in veterinary medicine. 


————RECOMMENDED DOSAGE———— 


Horses or Cattle 3 C.c. to 6 C.c. 
Colts 0.5 to I c.c. 
Calves 

Sheep, Goats and Pigs 0.5 C.c. to I C.c. 


*Hypoloid’ Brand Carbachol 
Rubber-capped bottles of 25 c.c., §s.od.each. Purchase Tax 73d. extra 


Literature to Veterinary Surgeons on request 


(THE WELLCOME FOUNDATION LIMITED) 
183-193 Euston Roud London, N.W.1. Telephone EUSton 4477 


vee BURROUGHS WELLCOME & Co. 


When corresponding with Advertisers kindly mention THE VETERINARY JOURNAL 


| 


ADVERTISEMENTS 


INDEX TO ADVERTISERS 


CHEMISTS 


Bos Martin, Ltp.—Preparations for Dry “Cleaning Dogs - 
BRowNE, Dr. J. Cottis—Chlorodyne - - 
BurrouGus WELLCOME & Co.—‘ Hypoloid 
ELectrotytic CHEMICAL Fropucts, Ltp.—‘ Deosan Blue Label’ 
-ENDOCRINES-SPIcER, Ltp.—‘ Dav enil’ - - 
Evans, Sons, LescHER & Wess, Ltp.— Streptocide’ - 
Hew tert, C. 4; & Son, Lrp.— Paraphyroxia’ - - 
Mentey & JAMES, Lrp.—' Vetiod’ Iodine Ointment - - 
Parke, Davis & Co.—Antuitrin ‘S’ - - 
PHARMACEUTICAL SPECIALITIES (May & BakER), Lrp.— Cestarsol’ 
Situ, T. J.. & NepHew, Lrp.— Elastoplast’ and ‘Cellona’ Bandages 


SERA AND VACCINES 
ALLEN & Hansurys, Lrp.— Tubercle Vaccine R’ - - - 
British Druc Houses, Ltp.— Serogan’ 
WILLows, FRANCIs, ButLer & THOMPSON, Lro. Biological “Preparations 


MISCELLANEOUS 


AccLes & SHELVoKE, Ltp.—‘ Cash’ Captive Bolt Pistol - 

& Sons (Savory & Moore, Lrp.)—Intra-tracheal Syringes 
BaILLiERE, TINDALL & Cox” - - - - - 
GLasGow VETERINARY COLLEGE - - Stes - 
UNIVERSITY OF LIVERPOOL - - - - - 


THE UNIVERSITY OF LIVERPOOL 


School of Veterinary Science 


Students are prepared for:— 


1, The degrees of Bachelor of Veterinary Science (B.V.Sc.), 
Master of Veterinary Science (M.V.Sc.) and Doctor of Veterinary 
Science (D.V.Sc.). The Doctorate in Philosophy may also be 
taken in Veterinary subjects. 


2. The Diploma of Membership (M.R.C.V.S.) and the Fellow- 
ship (F.R.C.V.S) of the Royal College of Veterinary Surgeons. 
The Diploma of Membership is the legal licence to practise 
Veterinary Medicine and Surgery in this country. 


Certain Courses in the School qualify for admission to first 
examinations for Degrees of M.B., Ch.B. and B.Sc. 


Post-Graduate Courses in Comparative Pathology and 
Bacteriology are also specially arranged for Officers of the Army 
Veterinary Department, Colonial Veterinary Surgeons and others. 


Full particulars as to Preliminary etc., together with 
tuses of the School and Doctorate in Philosophy, may be obtained on applica 

tion to the Registrar, The University of Liverpool. Early application is 
essential, as accommodation for finst year Veterinary Students is limited. 


=| 
When corresponding with Advertisers kindly mention THE VETERINARY JOURNAL 


PAGE 
Xiil 
XVili 
xii 
iv 
xv 
x 
ix 
ii 
- - xi 
- - Vii 
- - Vill 
- - Xiv 
- iil 
- - XVii 
- - ix 
- XVi, xvii 
- - XVii 
@ vi 
| 
| 
| 
| 
| 


ADVERTISEMENTS Vii 


‘Cellona’ and Subperiosteal 


Condition of injury after forty-eight 
hours, and before treatment. 


A copy of “ Elastoplast 
and Cellona Technique 
in Veterinary Practice” 
will be sent to veterinary 
surgeons upon request to 
T. Smith & Nephew 
Ltd, (Dept. VF#10), Hull. 


Fractures 


A six months-old crossbred bitch 
sustained a subperiosteal fracture at 
the lower epiphysis of the right 
radius and ulna. 

The illustration on the left shows 
the displacement prevailing before 
treatment, forty-eight hours after 
the injury. 

The fracture was reduced under 
general anaesthesia and set in 


© Cellona,’ as illustration below. 


Twenty-four hours cater. weight 
taken on fractured limb. 


‘ Elastoplast’ and ‘Cellona’ Bandages 
are made in England by 


T. J. Smith & Nephew, Ltd. 


London, Hull, Manchester, Glasgow 
Obtainable from all Chemists. 
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PROTECT THE 
'NATION’S HEALTH 


by immunizing all Calves 
against Tuberculosis 


Bovine Tuberculosis is as great a menace as 

ever and, therefore, the co-operation of all 

individuals dealing with preventive medicine 
is required to reduce the incidence 


Tubercle 
Vaccine 


which was introduced into medicine by 
Dr. Nathan Raw, possesses powerful 
immunizing properties, and is strikingly 
effective in protecting the young animal 
against infection. The Vaccine is pre- 
pared from a non-pathogenic strain 
which has been rendered non-virulent by 
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-- large doses with perfect safety. 
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penetrating, and conveys the antiseptic, resolvent, and inflammation-— 
reducing properties of iodine to the deeper tissues. Although more 
active than the Tincture, Vetiod can be applied even to mucous or 
denuded surfaces without risk of irritation, vesication, or burning. 
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Also indicated in wounds, abscesses, enlarged glands. 
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HEWLETT’S 


PAROPHYROXIA 


The Perfect Colic Draught 


ANTISEPTIC 
PURGATIVE 
CARMINATIVE 


A well-tried remedy with a justly 
high reputation 


Dose, 4-5 fluid ounces, diluted. 


Samples on request to qualified Veterinary Surgeons only 
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Manufacturing Chemists 
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CESTARSOL 


Arecoline-Acetarsol 


CESTARSOL is a simple and effective anthelmintic in 
the form of small tablets for the treatment of taeniasis 
of dogs and cats. 
The best effects are obtained when treatment is carried 
- out two or three hours after a light meal. The tablets 
readily dissolve when swallowed, and the drug takes effect 
as a rule in twenty-five to forty minutes. No additional 
purgation is required as CESTARSOL has a purgative as 
well as an anthelmintic action. 


*CESTARSOL is supplied as follows : 


Containers of 12 x 18 mgm. tablets - - 2s. gd. 
18 mgm. 4, - - 22s, od. 
These prices are subject to a discount of 334 per cent. plus 
purchase tax. 
MARK 
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The Deosan 


‘treatment 


% In the three stages of this treatment, 
Deosan Blue Label is employed in 
dilutions of diminishing strength. 
50% Solution. For thorough 
cleansing and mechanical removal of 
all infected plasma proteids, necrotic 
tissue and pus. Blue Label Deosan 
(up to 50% solution) dissolves this 
detritus and sterilises the clean 
surface rapidly. Being a hypertonic 
saline, it produces profuse fluid 
exudation. 

5% Solution. To keep the clean 
wound sterile, a 59% solution is 
Applied by dressing, 
Deosan 
forms an isotonic antiseptic pro- 


sufficient. 
irrigation or immersion, 


tective layer. In this mild aqueous 


three-stage 
of wounds 


medium a normal granulation pro- 
ceeds and exudation ceases. 

2% Solution. At this low dilu- 
tion Deosan actually stimulates 
cell-division and tissue-growth. 
Consequently, it promotes rapid 
healing. 
After debridement, this course of 
treatment is normally painless. It is 
important to note that Dakin’s 
solution and Liq. Sod. Chlorin. 
are not equally effective; their 
causticity, their deficient saline 
content and their varying strength 
of hypochlorite make them un- 
non-caustic 
and maintains absolute stability at 
standard strength. 


reliable. Deosan is 


DEOSAN BLUE LABEL 


ELECTROLYTIC SODIUM HYPOCHLORITE 
Stabilised, non-caustic and of standard strength 


Veterinary Surgeons, Agricultural and Research 
Write for full details. 


special terms. 


Institutions are offered 
Electrolytic Chemical Products Ltd. 


(Associate Company of Milton Proprietary Ltd.), 12 Brewery Road, London, N.7. 
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TWO 
EFFICACIOUS PREPARATIONS 
FOR USE IN 
DRY-CLEANING DOGS 


If, for any reason, it is not desired to wash a 
dog, the coat can still be kept clean and sweet 
with the aid of these Bob Martin preparations. 


BOB MARTIN’S BOB MARTIN’S 
CHALK BLOCK ‘CLEANSFUR POWDER 


(For white or parti-coloured A specially prepared dry- 
breeds). A medicated chalk cleaning powder for dogs, 
block made by a special which absorbs grease and dirt 
process which prevents when brushed through the 
crumbling. Firm without coat. Boric acid content im- 
being hard, it is very easily parts to the powder mild 
applied to the coat. antiseptic properties. 


BOB MARTIN LTD. [pas SOUTHPORT, LANCS. 
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SEROGAN 


(Veterinary) 


The Gonad-Stimulating Hormone from the Serum of Pregnant 
Mares for the Treatment of Ancestrus in Heifers and Cows 


Recent work (Vet. Rec., Aug. 2nd, 1941, p. 450) has shown that cestrus followed 
by ovulation can be successfully induced in heifers and cows that fail to come into 
cestrus by one injection of 1500 international units of pregnant mares’ serum 
concentrate. (Estrus occurs on the second or third day after the injection of the 
serum concentrate. 

By employing Serogan (Veterinary), the gonad-stimulating hormone from the 
serum of pregnant mares, for this treatment it can be arranged for heifers to calve 
inthe autumn, thus promoting maximum milk production during the winter months. 


Detailed literature gladly supplicd to any veterinary surgeon 
on request, 


THE BRITISH DRUG HOUSES LTD. LONDON N-! 
Telephone: Clerkenwell 3000 Telegrams : Tetradome Telex London 
SHor'Vet/3 


FIRST AID to 
DOGS and CATS 


A Handbook for the technical personnel of the 
National A.R.P. for Animals Committee; a Guide 
to all students of First Aid and a ready book of 
reference to small animal owners. 
By MAURICE HARVEY CLARKE, M.R.C.V.S. 
Pp. x + 145. 52 Illustrations. Price 3s. 6d. Postage 3d. 


BAILLIERE, TINDALL & COX, 
7 & 8, Henrietta St., London, W.C.2 
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> “Nothing like blood, sir, in hosses, dawes and men” . Thackeray. @ 


STREPTOCIDE 


(Sulphanilamide-Evans) 


for the chemotherapy of bacterial infections of 


EQUINES, CATTLE, SHEEP, PIGS, 
CATS and DOGS 


Streptocide is issued in the following size containers : 


POWDER 4 0z.,8 oz. 11b. OINTMENT 2 02z. and | Ib. 
and 7 Ibs. 5% 


TABLETS 25, 100, 250, 500, oo bey cc. and 


5,000. 00 c.c. 
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Technical literature sent on application to Home 
Veterinary Dept., Royal Liver Building, Liverpool 


PRODUCTS OF 


VETERINARY RESEA 


Carried out at the Veterinary Dept. of The Evans Biological Instituie by 
EVANS SONS LESCHER AND WEBB LTD. 
‘Liverpool and London. 
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FOUR BOOKS FOR | 
VETERINARY PRACTITIONERS 


1. HOBDAY’S SURGICAL DISEASES OF 
THE DOG AND CAT. _ Fourth Edition. 
Edited by J. McCunn, M.R.C.V.S. 21s. 


‘* As a standard work we cannot do without it, for it is as valuable in 
surgery as it is in diagnosis.” —VETERINARY JOURNAL 


2. MONNIG’S VETERINARY HELMIN- 
THOLOGY AND ENTOMOLOGY. 2nd 
Edition. By H. O. Monnig, B.v.sc. 30s. 


‘A work of reference which should be in every veterinary library, and 
on every practitioner’s bookshelf.””-—VETERINARY JOURNAL 


3. HOARE’S VETERINARY MATERIA & 
| THERAPEUTICS. Fifth Edition. 22s. 6d. 
Revised by J. Russell Grieg, Ph.D., M.R.C.V.S. 


4. KAUPP’S POULTRY DISEASES Includ- 
ing Diseases on Other Domesticated 
Birds. Sixth Edition. 
By B. F. Kaupp, M., D.V.M. 22s. 6d. 


“There is no book in any language which is more full of information 
on diseases of the bird and their treatment.” — VETERINARY JOURNAL 
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